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this kind. I calculate that a deviation of the axis of rotation from the
vertical through 21' in the plane of the meridian, would alter the final result
by 3 per cent.*
According   to Rowland's determination, the  value of the B.A. unit is
'9912   ohm.     The method consists  essentially in  comparing  the  integral
current in a secondary circuit, due to the reversal of the battery in a primary
circuit, with the magnitude of the primary current itself.   The determination
of the secondary current involves the use of a ballistic galvanometer, whose
damping is small, and whose time of vibration can be ascertained with full
accuracy; and it is here, I think, that the weakest point in the method is to
be found.    The logarithmic decrement is obtained by observation of a long
series of vibrations, and it is assumed that the value so arrived at is appli-
cable to the correction of the observed throw.    I am not aware whether the
origin of damping in galvanometers has ever been fully investigated, but the
effect  is usually supposed to be represented by a term in the differential
equation of motion proportional to the momentary velocity.    This mode of
representation is no doubt applicable to that part of the damping which
depends upon the induction of currents in the galvanometer coil under the
influence of the swinging magnet.    If this were all, a correction for damping
would be accurately effected on the basis of a determination of the loga-
rithmic decrement, made with the galvanometer circuit closed in the same
manner as when the throw is taken.    In all galvanometers, however, a very
sensible damping remains in operation even when the circuit is open, of
which the greatest part is doubtless due to aerial viscosity; and it is certain
that the retarding force arising from viscosity is not simply proportional to
the velocity at the moment, without regard to the state of things imme-
diately preceding.
In particular, the force acting upon the suspended parts as they start
suddenly from rest in the observation of the throw, must be immensely
greater than in subsequent passages through the position of equilibrium,
when the vibrations have assumed their ultimate character. I calculate that
in the first quarter vibration (i.e., from the position of equilibrium to the first
elongation) of a disc vibrating in its own plane and started impulsively from
rest, the loss of energy from aerial viscosity would be 1*373 times that under-
gone in subsequent motion between the same phases. From this it might at
first appear that in this ideal case the logarithmic decrement observed in the
usual manner would need to be increased by more than a third part in order
to make it applicable to the correction of a throw from rest; but in order to
carry out this view consistently we should have to employ in the formula the
time in which the needle would vibrate if the aerial forces were non-existent,
instead of the actually observed time of vibration. Now since the action of
* See p. [63].